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The title compound, C 15 H 20 BrN 3 O 2 S, crystallizes in the thioamide form and adopts an E,E conformation with respect to the azomethine and hydrazinic bonds, respectively. The molecules are paired through N-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds, leading to the formation of centrosymmetric dimers in the crystal. These dimers are stacked along the a axis and are interconnected through N-HÁ Á ÁS hydrogen bonds to generate polymeric chains. The structure also features C-HÁ Á Á interactions. An intramolecular O-HÁ Á ÁO bond is also present.
Related literature
For applications of hydrazinecarbothioamide and its derivatives, see: Barber et al. (1992) ; Parrilha et al. (2011) . For the synthesis, see: Klayman et al. (1979) . For related structures, see: Dutta et al. (1997) ; Seena et al. (2006 Seena et al. ( , 2008 ; Nisha et al. (2011) . For standard bond-length data, see: Huheey et al. (1993) ; March (1992) . For ring puckering analysis, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C1-C6 ring.
Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 2; (ii) x À 1; y; z; (iii) x; y þ 1; z.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and publCIF (Westrip, 2010) . The hydrazinecarbothioamides of aromatic aldehydes and ketones have been shown to possess a diverse range of biological activities (Parrilha et al., 2011) and catalytic activity (Barber et al., 1992) . The pharmacological activity of hydrazinecarbothioamides of o-hydroxyaromatic aldehydes is correlated to their ability to form chelates with biologically important metal ions by bonding through O, N and S atoms (Dutta et al., 1997) and reductive capacity.
The title compound adopts an E configuration with respect to the C8-N2 bond ( Fig. 1 ) similar to salicylaldehyde-N(4)phenylthiosemicarbazone (Seena et al., 2008) but in contrast to 2-hydroxyacetophenone-N(4)-phenylthiosemicarbazone (Seena et al., 2006) , where a Z configuration exists. This is confirmed by the N1-N2-C8-S1 torsion angle of -175.9 (2)°. Also E configuration is perceived about the azomethine bond [N2-N1-C7-C6 = -175.5 (3)°] (Nisha et al., 2011) . Atom O1 lies cis to O2, with an O1-C4-C5-O2 torsion angle of 0.7 (4)°. This favours the intramolecular hydrogen bonding interaction between O1 and H attached to O2 atom.
The C8-S1 bond distance [1.685 (3) Å] is closer to C═S bond length [1.60 Å] than to C-S bond length [1.81 Å] (Huheey et al., 1993) which confirms the existence of the compound in the thioamido form in solid state. Also the C7-N1 bond distance [1.267 (4) Å] is appreciably close to that of a C═N double bond [1.28 Å] (March, 1992) , confirming the azomethine bond formation.
The mean plane deviation calculations show that the molecule as a whole is non-planar. But the central hydrazinecarbothioamide group (C7/N1/N2/C8/S1/N3/C9) is almost planar with a maximum deviation from the mean plane of -0.054 (2) Å for atom N1. This is similar to that observed in salicylaldehyde-N(4)-phenyl thiosemicarbazone (Seena et al., 2008) .
The ring Cg1 iii (comprising atoms C1-C6, with a maximum deviation of 0.005 (3) Å for C3) makes a dihedral angle of 18.90 (12)° with the hydrazinecarbothioamide moiety. Ring puckering analysis (Cremer & Pople, 1975) and least square plane calculations show that the cyclohexyl ring adopts a chair conformation (Q T = 0.568 (4) Å) with the equatorial substitution at C9 for N3. Fig. 2 shows the packing diagram of the title compound. The crystal packing involves one intramolecular and three intermolecular hydrogen bonds (Table 1) . The intramolecular hydrogen bonding interaction, O2-H2′···O1 leads to the formation of a five membered ring comprising of atoms C4, C5, O2, H2′ and O1 and facilitates almost planar geometry in part of the molecule. The intermolecular hydrogen bonds N2-H2···O2 i and O2-H2′···S1 i cause the pairing of molecules leading to the formation of centrosymmetric dimers in the crystal lattice. These dimers are stacked along the a axis and are interconnected through a third intermolecular hydrogen bond N3-H3′···S1 ii to produce independent polymeric chains in the packing. Further stabilization is provided by C13-H13A···Cg1 iii interaction. 
Experimental
The preparation of this compound involves a two step process (Klayman et al., 1979) . In the first step, cyclohexyl isothiocyanate (15 mmol, 2 ml) in 15 ml methanol and hydrazine hydrate (90 mmol, 4.3 ml) in 15 ml methanol were mixed and the resulting solution was stirred for an hour. The white product, N(4)-cyclohexylthiosemicarbazide formed was filtered, washed with methanol and dried in vacuo. In the second step, a methanolic (20 ml) solution of 4-cyclohexylthiosemicarbazide (1 mmol, 0.1732 g) was added to a solution of 5-bromo-3-methoxysalicylaldehyde (1 mmol, 0.2310 g) in 15 ml methanol and the reaction mixture was refluxed for 2 h in acid medium. The product formed was filtered, washed with methanol and dried in vacuo. Suitable crystals were grown by slow evaporation of its solution in 1:1 mixture of DMF and methanol over 2 days.
Refinement
All H atoms on C were placed in calculated positions, guided by difference maps, with C-H bond distances 0.93-0.97 Å. H atoms were assigned as U iso =1.2Ueq (1.5 for Me). N2-H2, N3-H3′ and O2-H2′ H atoms were located from difference maps and restrained using DFIX instructions.
Computing details
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and publCIF (Westrip, 2010) .
Figure 1
The title compound, showing 50% probability displacement ellipsoids and the atom-numbering scheme. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 −0.42662 (6) 0.51878 (3) 0.63154 (3) 0.05382 (17) S1 0.75115 (13) 0.88705 (7) 0.80347 (7 
